G1/S phosphorylation of the retinoblastoma protein is associated with an altered affinity for the nuclear compartment.
Hyperphosphorylation of the retinoblastoma protein (pRB) is assumed to be a regulatory event leading to the inactivation of its growth-repressing functions. We demonstrate a functional alteration linked to the phosphorylation status of the protein. The un- or under-phosphorylated species are tightly associated with the nuclear structure. The association is resistant to digestion with nucleases, and release requires elevated salt concentrations. In contrast, the hyperphosphorylated species are eluted under hypotonic buffer conditions. The conversion from low salt-resistant to low salt-extractable pRB occurs with transition through the G1/S boundary of the cell cycle and thus parallels the reported onset of pRB phosphorylation. The ability to form a tight nuclear association is impaired in several naturally occurring pRB mutants, all of which show alterations within the binding region for viral oncoproteins. We suggest that the tight nuclear interaction is essential for the growth-regulating functions of pRB and may be preempted by viral oncoproteins.